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Objective To evaluate resource allocation and costs associated with delivery of human immunodeficiency virus (HIV) services in Uganda
and the United Republic of Tanzania.

Methods We used time-driven activity-based costing to determine the resources consumed and costs of providing five HIV services in
Uganda and the United Republic of Tanzania: antiretroviral therapy (ART); HIV testing and counselling; prevention of mother-to-child
transmission; voluntary male medical circumcision; and pre-exposure prophylaxis.

Findings Country-based teams undertook time-driven activity-based costing with 1119 adults in Uganda and 886 adults in the United
Republic of Tanzania. In Uganda, service delivery costs ranged from 8.18 United States dollars (USS) per visit for HIV testing and counselling
to USS$ 43.43 for ART (for clients in whom HIV was suppressed). In the United Republic of Tanzania, these costs ranged from US$ 3.67 per
visit for HIV testing and counselling to US$ 28.00 for voluntary male medical circumcision. In both countries, consumables were the main
cost driver, accounting for more than 60% of expenditure. Process maps showed that in both countries, registration, measurement of vital
signs, consultation and medication dispensing were the steps that occurred most frequently for ART clients.

Conclusion Establishing a rigorous, longitudinal system for tracking investments in HIV services that includes thousands of clients and
numerous facilities is achievable in different settings with a high HIV burden. Consistent engagement of implementation partners and
standardized training and data collection instruments proved essential for the success of these exercises.

Abstracts in G 13, Francais, Pycckuii and Espaiiol at the end of each article.

Introduction

Despite evolving epidemiological trends, human immunodefi-
ciency virus (HIV) and acquired immunodeficiency syndrome
(AIDS) are still responsible for one of the largest disease bur-
dens in sub-Saharan Africa.' In low-income countries such as
Uganda and the United Republic of Tanzania, governments
contribute about 10% to total spending on HIV and AIDS in
their countries, with the remainder provided mostly through
development assistance for health.> As these countries move
closer to the 90-90-90 targets of the Joint United Nations Pro-
gramme on HIV/AIDS (UNAIDS),’ development assistance
for health is evolving; the expectation is that governments
will assume incrementally greater financial responsibility
for the response to HIV and AIDS over time.* These changes
have increased the need to ensure HIV services are efficient,
equitable and sustainable.’

Nevertheless, how financial and human resources are
allocated at health facilities throughout each country are still
unclear. Historically, Uganda and the United Republic of Tan-
zania have implemented a variety of activities to understand
HIV-related costs in regions of each country.*” A long-term
strategy for measuring allocation of resources would be to in-
stitute an ongoing national performance management system:
one that tracks expenditure and provision of care across clients,
facilities and geographic regions of each country.®

The activity-based costing and management initiative,
established in 2020, aims to achieve this objective, and by ex-
tension to support alignment and optimization of investments
in the HIV response between governments and international
partners.’ This initiative is currently being introduced in five

African countries (Kenya, Mozambique, Namibia, Uganda and
United Republic of Tanzania), with Uganda and the United
Republic of Tanzania being the earliest implementers. Lead
partner institutions include country health ministries and
administrations, the Office of the United States Global AIDS
Coordinator and Health Diplomacy, and the United States
Agency for International Development (USAID). Other stake-
holders include the Global Fund to Fight AIDS, Tuberculosis
and Malaria, UNAIDS; the US Centers for Disease Control and
Prevention; and the US Department of the Treasury.

Central to activity-based costing and management is
the application of time-driven activity-based costing, a cost
accounting approach that involves real-time observation of
clients receiving services across a wide range of facilities.
Time-driven activity-based costing therefore shows the costs
of the actual allocation of resources - typically measured
in minutes consumed - for each client. This information
permits researchers to measure variation in the allocation of
resources from client to client and facility to facility. Similarly,
by aggregating observations across clients, data collectors can
inductively model the actual care pathways for service deliv-
ery, often described as process maps. They can then compare
these process maps to guidelines or best practices to assess
quality of care.

In this study, we report on the implementation, results and
impact of the use of activity-based costing and management in
Uganda and the United Republic of Tanzania. We focus on three
main sets of observations: refinement of cost estimates and cost
drivers; construction of process maps to assess existing care
pathways; and establishment of a data visualization system for
assessing key performance indicators. As other countries are
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considering using this method to optimize
HIV services at regional and national
levels, we also highlight lessons learned
from the two examples of activity-based
costing and management.

Methods

Setting

Uganda and the United Republic of
Tanzania are low-income countries with
a high HIV burden. Gross domestic
product (GDP) is close to 1000 United
States dollars (US$) per capita in each
country'®" and HIV prevalence in
adults is about 5%.'>"* Both countries
have rapidly growing economies and
disease burdens. Before the coronavirus
disease 2019 (COVID-19) pandemic,
annualized GDP growth was 6% in
both countries.'*'> Meanwhile, the es-
timated proportion of deaths caused by
noncommunicable diseases grew from
about 25% in 2010 to 35% in 2020 in
both countries.'

These trends prompted each coun-
try to channel greater resources into
health care’*™'® and to adjust HIV
services. For example, in 2016, the
United Republic of Tanzania established
different service delivery models for
HIV services, including for antiretro-
viral therapy (ART), whereby clients
in whom the virus is suppressed receive
streamlined and less frequent ART vis-
its.”” In 2017, Uganda did the same and
introduced a five-tier model for ART.”
While such guidelines should, in theory,
influence resource-allocation decisions
and costs, the practical outcome is still
unclear.”?

Both countries launched activity-
based costing and management in
early 2020, based on the interest of
health ministry officials to quantify
HIV resource allocation and costs. Data
collection in the United Republic of
Tanzania took place in late 2020, while
data collection in Uganda took place be-
tween late 2020 and early 2021. Table 1
gives an overview of the composition of
facilities at which data were collected,
by country and region. The sampling
frame in both countries was the national
register of HIV facilities, from which
study clinics were purposively selected
based on region, urban-rural distribu-
tion, public versus private ownership,
level of support by the US President’s
Emergency Plan for AIDS Relief (PEP-
FAR), and HIV service volume.

Study design

The study used a cross-sectional, ob-
servational design. The data collection
team gave a half-day presentation to the
staff at HIV facilities, which explained
the reasons for data collection and the
procedures that would be performed by
the team. The team followed clients dur-
ing a 2-4-week period at each facility.

We defined the scope of activity-
based costing and management op-
erations in consultation with in-country
steering committees. These committees
comprised members from the health
ministry, office of the president, regional
and local administrations, countrywide
commissions concerned with HIV
and AIDS, and bureaus of statistics,
finance and planning. Representatives
of international partner organizations
mentioned in the introduction also par-
ticipated. The objectives of the steering
committee were to: provide guidance
on logistics; ensure that operations an-
swered the questions prioritized by the
government; validate data; and promote
dissemination of findings. Committee
members received bimonthly progress
briefings throughout the data collection
and analysis period.

We issued requests for proposals to
identify local implementation partners
who would lead the data collection and
analysis. We evaluated responses to
these requests based on institutional
competencies, previous experience,
team composition, and ability to per-
form the work within a predetermined
budget and timeframe. The institutions
selected were Makerere University in
Uganda and Muhimbili University of
Health and Allied Sciences in the United
Republic of Tanzania. Over a 2-week
period, experts from the USA trained
members of these institutions in three
areas: (i) the time-driven activity-based
costing method and corresponding data
collection forms; (ii) implementation
protocols, including those related to
COVID-19 restrictions; and (iii) elec-
tronic tablet use and data storage. The
training used a standard curriculum to
help ensure cross-country comparability
of inputs and cost estimates.

Participants

Clients were eligible to participate if they
met three inclusion criteria: age 18 years
or older; attending a participating facil-
ity during the data collection period; and
seeking one of the five HIV services of
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interest - ART, HIV testing and coun-
selling, prevention of mother-to-child
transmission (PMTCT), voluntary male
medical circumcision and pre-exposure
prophylaxis. We categorized clients
receiving ART as ART-stable, that is cli-
ents in whom the virus was suppressed;
and ART-unstable, that is clients in
whom the virus was not suppressed.

The team screened participants for
eligibility during registration at facili-
ties, except for voluntary male medical
circumcision services, which were
mainly offered through outreach efforts.
Team members gave participants a writ-
ten or verbal consent form, depending
on their level of reading comprehension,
and assigned them a unique identifier.
The following local and international
institutional review boards approved
the study protocols: National Institute
for Medical Research, United Republic
of Tanzania; Uganda National Council
for Science and Technology; and HML
IRB, USA.

Procedures

Implementation of the time-driven
activity-based costing followed six steps,
aligned with best practices (Box 1).”!

To ensure conformity of procedures,
we applied three measures. First, all data
collectors participated in a 1-week train-
ing course with instruction and role-
playing run by Health Policy Plus (an
interorganizational entity based in the
USA), after which they needed to pass a
final examination. Second, we provided
data collectors with a standardized set
of data collection instruments. Third,
supervisors reviewed data on a routine
basis each week to provide feedback to
the data collection team.

Data collection itself had four cat-
egories: direct observation of clients;
client interviews, through a brief exit
survey; interviews with providers and
staff to gather information on their
schedules, annual leave and compensa-
tion; and gathering of facility-based
information on unit costs for equipment
and consumables.

We obtained unit costs from four
sources: invoices, receipts, catalogued
expenses and payroll information stored
in financial management systems. We
valued staff time at full salary cost, in-
clusive of allowances for vacation and
benefits. We annualized capital costs for
equipment and infrastructure over the
useful life of the item, assuming linear
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Table 1. Characteristics of facilities induded in costing of HIV services, Uganda and United Republic of Tanzania, 2020-2021

Type of location No. (%) Urban/rural, no. (%) Public/private,  Supported by HIV dlient volume, no. (%)
and region no. (%) PEPFAR, no. Low Medium High
(%)
Uganda®
Central 8 (100) 5(62)/3(398) 5(62)/3(38) 8(100) 0(0) 5(62) 3(38)
Health centre Il 1(12) 0(0)/1(100) 0(0)/1(100) 1(100) 0(0) 1(100) 0(0)
Health centre Il 4(50) 1(25)/3(75) 3(75)/1(25) 4(100) 0(0) 3(75) 1(25)
Health centre IV 2(25) 1(50) /1 (50) 2(100)/0(0) 2 (100) 0(0) 1(50) 1(50)
Hospital 1(12) 1(100) /0 (0) 0(0)/1(100) 1(100) 0(0) 0(0) 1(100)
Eastern 8 (100) 5(62)/3(38) 8(100)/0(0) 8 (100) 1(12) 6 (75) 1(12)
Health centre Il 0(0) NA NA NA NA NA NA
Health centre lll 5(62) 2 (40) / 3 (60) 5(100) /0 (0) 5(100) 1(20) 4(80) 0(0)
Health centre [V 2 (25) 1(50) /1 (50) 2(100) /0 (0) 2 (100) 0(0) 2 (100) 0(0)
Hospital 1(12) 0(0)/1(100) 1(100)/0(0) 1(100) 0(0) 0(0) 1(100)
Northern 8 (100) 5(62)/3 (38) 5(62)/3 (38) 8 (100) 1(12) 4 (50) 3(38)
Health centre Il 0(0) NA NA NA NA NA NA
Health centre Il 4(50) 1(25)/3(75) 3(75)/1(25) 4(100) 1(25) 3(75) 0(0)
Health centre IV 3(38) 2(67)/1(33) 2(67)/1(33) 3(100) 0(0) 0(0) 3 (100)
Hospital 1(12) 0(0)/1(100) 0(0)/1(100) 1(100) 0(0) 1(100) 0(0)
Western 7 (100) 7(100) /0 (0) 6(86)/1(14) 7 (100) 0(0) 1(14) 6 (86)
Health centre Il 0(0) NA NA NA NA NA NA
Health centre lll 2(28) 0(0)/2(100) 2(100) /0 (0) 2 (100) 0(0) 1(50) 1(50)
Health centre [V 3(43) 0(0)/3(100) 3(100) /0 (0) 3(100) 0(0) 0(0) 3(100)
Hospital 2(28) 0(0)/2(100) 1(50) /1 (50) 2 (100) 0(0) 0(0) 2 (100)
United Republic of Tanzania
Dar Es Salaam 3 (100) 3(100) /0 (0) 3(100) /0 (0) 3(100) 1(33) 0(0) 2(67)
Dispensary 1(33) 1(100)/0(0) 1(100)/0(0) 1(100) 1(100) 0(0) 0(0)
Health centre 1(33) 1(100) /0 (0) 1(100) /0 (0) 1(100) 0(0) 0(0) 1(100)
Hospital 1(33) 1(100) /0 (0) 1(100) /0 (0) 1(100) 0(0) 0(0) 1(100)
Dodoma 3 (100) 1(33)/2(67) 2(67)/1(33) 3(100) 0(0) 2(67) 1(33)
Dispensary 0(0) NA NA NA NA NA NA
Health centre 2(67) 1(50) /1 (50) 2(100) /0 (0) 2 (100) 0(0) 1(50) 1(50)
Hospital 1(33) 0(0)/1(100) 0(0)/1(100) 1(100) 0(0) 1(100) 0(0)
Kagera 2 (100) 0(0)/2(100) 2(100) /0 (0) 2 (100) 0(0) 0(0) 2 (100)
Dispensary 0(0) NA NA NA NA NA NA
Health centre 1(50) 0(0)/1(100) 1(100)/0(0) 1(100) 0(0) 0(0) 1(100)
Hospital 1(50) 0(0)/1(100) 1(100) /0 (0) 1(100) 0(0) 0(0) 1(100)
Mbeya 4(100) 1(25)/3(75) 4(100)/0(0) 4(100) 0(0) 2 (50) 2 (50)
Dispensary 0(0) NA NA NA NA NA NA
Health centre 3(75) 1(33)/2(67) 3(100) /0 (0) 3(100) 0(0) 2(67) 1(33)
Hospital 1(25) 0(0)/1(100) 1(100) /0 (0) 1(100) 0(0) 0(0) 1(100)
Mwanza 3 (100) 1(33)/2(67) 3(100)/0(0) 3(100) 1(33) 1(33) 1(33)
Dispensary 2(67) 1(50) /1 (50) 2(100) /0 (0) 2 (100) 1(50) 1(50) 0 (0)
Health centre 0(0) NA NA NA NA NA NA
Hospital 1(33) 0(0)/1(100) 1(100) /0 (0) 1(100) 0(0) 0(0) 1(100)
Njombe 3(100) 1(33)/2(67) 2(67)/1(33)° 30 (100) 0(0) 1(33) 2 (67)
Dispensary 0(0) NA NA NA NA NA NA
Health centre 2(67) 1(50) /1 (50) 2(100) /0 (0) 2 (100) 0(0) 1(50) 1(50)
Hospital 1(33) 0(0)/1(100) 0(0)/1(100) 1(100) 0(0) 0(0) 1(100)
Tabora 4(100) 0(0) /4 (100) 3(75)/1(25) 3(75) 2 (50) 1(25) 1(25)
Dispensary 2 (50) 0(0)/2(100) 1(50) /1 (50) 1(50) 1(50) 1(50) 0(0)
Health centre 1(25) 0(0)/1(100) 1(100) /0 (0) 1(100) 1(100) 0(0) 0(0)
Hospital 1(25) 0(0)/1(100) 1(100) /0 (0) 1(100) 0(0) 0(0) 1(100)

HIV: human immunodeficiency virus; NA: not applicable; PEPFAR: United States President’s Emergency Plan for AIDS Relief.

¢ The definition of HIV client volume is: low (20-249 clients with HIV a month); medium (250-1249 clients a month); high (= 1250 clients a month).

® Faith-based organization.

¢ In Uganda, health centre Il facilities serve a few thousand people (parish level), provide screening and treatment for common health conditions, and have about
five staff. Health centre Il facilities serve several thousand people, provide more comprehensive screening and treatment, and have about 20 staff. Health centre IV
facilities operate at the county level, offer a wide range of outpatient and acute care services, and generally have more than 20 staff.
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Box 1.Steps in time-driven activity-based costing

1. Select medical services and populations
The scope of our analysis was limited to the inclusion criteria outlined in the procedures section.

2. Define the care delivery value chain

Data collectors recorded all potential activities and resources that clients might consume, based
on key informant interviews, which were 30-minute, structured in-person interviews with facility
leaders, and adapted the content of data collection forms accordingly.

3. Obtain time estimates for activities

We gave data collectors stop watches and trained them to observe clients at each stepin the care
delivery process. They documented the location, length of the client—provider interaction, who
was involved, equipment used and consumables allocated to the client over the course of care.

4. Gather unit cost information

We obtained cost estimates of supplying client care from facility ledgers, electronic systems
and price lists. We included the costs of support staff and overhead expenses as indirect costs.
5. Estimate the practical capacity of resources

We gathered information through key informant interviews on how many minutes per year
each resource was available to a client at the facility. We calculated the capacity cost rates by
dividing the total cost of each resource by its practical capacity, that is, the number of minutes
available for use of the resource by clients over a fixed period (1 year).

6. Calculate the total cost of client care

We calculated client costs by multiplying capacity cost rates by the number of minutes each
client used resources, then multiplying this cost by the quantity of consumables and aggregating
across all steps of the care delivery. We estimated annual costs for antiretroviral therapy, and

considered all other services one-time encounters.

depreciation. We assigned unit costs
for 2020 to one of five cost categories:
human resources, clinic space, equip-
ment, consumables and indirect costs
(for example, utilities and overheads).
We adjusted expenditure that occurred
before 2020 for inflation.

After completing data gathering,
the data collection team generated
process maps for each HIV service at
each facility. Process maps are visual
representations of care pathways, show-
ing the where, what, when, who and
how often of service delivery. The maps
were generated using mean values for
continuous measures (for example,
average duration of a consultation), and
modal averages for discrete measures
(for example, most frequent provider
performing a consultation).

Analyses

From a computational perspective,
time-driven activity-based costing
reduces costs to a single, standardized
unit: capacity cost rates. Capacity cost
rates are the cost of a resource, such asa
provider, physical space or unit of equip-
ment, per minute of available capacity.
For example, if a nurse had 100000
minutes available a year to provide clini-
cal care and received an annual salary
of US$20000, the capacity cost rate of
this nurse would be US$20000/100 000
minutes =US$0.20 per minute. Thus,

if a nurse performed an activity such
as measurement of vital signs for
5 minutes, the cost of the nurse’s labour
would be estimated as: US$0.20 per
minute x 5 minutes = US$ 1.00.

We estimated the cost per client per
visit for ART, HIV testing and counsel-
ling, PMTCT, voluntary male medical
circumcision and pre-exposure pro-
phylaxis. We also generated aggregate
estimates by calculating the median cost
per client per service at each facility and
overall across facilities within a country.
We measured cost drivers according to
five cost categories: human resources
(labour); physical space (infrastructure);
equipment; consumables including
medicines; and indirect costs. We used
Stata version 17.0 (StataCorp. LP, Col-
lege Station, USA) for all calculations.

We separated the process maps
by service line and the characteristics
on which facilities were originally se-
lected, for example, urban versus rural.
We used Lucidchart (Lucid Software
Inc., South Jordan, USA) to construct
process maps.

Results
Clients

Data collectors covered 31 facilities in
Uganda and 22 in the United Republic
of Tanzania (53 facilities in total), and
directly observed 1119 adult clients in
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Uganda and 886 clients in the United
Republic of Tanzania. In Uganda, 298
(27%) clients attended clinics for HIV
testing and counselling; 285 (25%) for
PMTCT; 273 (24%) for ART-unstable;
233 (21%) for ART-stable; 19 (2%)
for voluntary male medical circumci-
sion; and 17 (2%) for pre-exposure
prophylaxis. In the United Republic of
Tanzania, 240 (27%) clients attended
clinics for ART-stable; 214 (24%) for
ART-unstable; 200 (23%) for PMTCT;
198 (22%) for HIV testing and coun-
selling; 19 (2%) for voluntary male
medical circumcision; and 15 (2%) for
pre-exposure prophylaxis.

Costs and cost drivers

In Uganda, the cost per client per visit
ranged from US$8.18 for HIV testing
and counselling to US$43.43 for ART-
stable (Fig. 1). This cost in the United
Republic of Tanzania ranged from
US$3.67 for HIV testing and counselling
to US$28.00 for voluntary male medi-
cal circumcision (Fig. 1). The main cost
driver in both settings was consumables,
ranging from 61% (US$2.24/3.67) to
95% (US$21.49/22.72) of costs for both
countries. By comparison, human re-
sources represented 3% (US$0.75/22.72)
t0 22% (US$ 0.82/3.67) of costs; indirect
items represented 1% (US$0.16/19.34)
to 14% (US$0.50/3.67) of costs; and
space and equipment collectively ac-
counted for <1% (US$0.06/32.28) to
3% (0.11/3.67) of costs.

Process maps

Fig. 2 and Fig. 3 show examples of pro-
cess maps for delivery of ART services at
health centres in Uganda and the United
Republic of Tanzania, respectively.

The steps that occurred most of the
time for clients receiving ART at Amach
health centre IV in northern Uganda
were registration, measurement of vital
signs, health education, consultation
and dispensing of medication (Fig. 2).
The only step that was routinely skipped
by clients was diagnostics; only 20%
(2/10) of clients had laboratory work
done. Clinicians performed the registra-
tion, health education and consultations,
while a linkage facilitator (lay health
worker) measured vital signs and dis-
pensed medications, and a laboratory
assistant performed diagnostic work. We
also observed variation in anticipated
versus observed duration of activities:
for example, key informants anticipated
health education sessions would last
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Fig. 1. Service delivery costs of HIV services provided, Uganda and United Republic of Tanzania, 2020-2021
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Fig. 2. Steps in delivery of care for clients with stable HIV, Amach health centre IV,

Uganda, 2020-2021
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Notes: Amach is a medium-sized health centre in northern Uganda. Circles represent entry and exit points from the health
system. Rectangles represent steps in the delivery of care. Diamonds represent decisions. Small left-hand circles in dark blue

represent the expected duration of the activity (in minutes)

and small right-hand circles in light blue represent the observed

duration. The figures in brackets are the percentages of clients receiving or not receiving the step. A linkage facilitator is a

type of lay health worker in Uganda.

20 minutes, but we observed a health
education session was typically just 10
minutes.

Routine steps for clients receiv-
ing ART at Njombe Health Centre
in the United Republic of Tanzania

630

were registration, measurement of
vital signs, consultation, dispensing
of medications and scheduling of the
next appointment (Fig. 3). Counsel-
ling was frequently skipped with only
36% (5/14) of clients receiving this ser-

vice. Similarly, laboratory work (viral
load measurement) was not observed.
Regarding the provider of the service,
most of the time a nurse measured
vital signs, dispensed medication and
scheduled the next appointment, while
a clinician undertook counselling
and consultations, and a receptionist
managed the registration. We also
observed that the amount of time an-
ticipated for specific activities differed
for the observed time: for example, key
informants anticipated consultations
would last 3 minutes, but the median
duration was 11 minutes.

Key performance indicators

We developed an online key perfor-
mance indicator dashboard for clinic
and government officials to explore
activity-based costing and management
data.?>” In the main page of the dash-
board, users can select key performance
indicators of interest as well as grouping
variables such as region or facility. Scat-
terplots then display the value of each
individual client, according to the key
performance indicator and grouping
variables. For example, Fig. 4 shows the
average wait time for clients receiving
ART in the United Republic of Tanzania,
by region of the country, which indicates
that mean wait time in Tabora was 15
minutes compared with 45 minutes in
Mwanza.
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Fig. 3. Steps in delivery of care for clients with stable HIV, Njombe health centre, United
Republic of Tanzania, 2020
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Notes: Circles represent entry and exit points from the health system. Rectangles represent steps in the delivery of care.
Diamonds represent decisions. Small left-hand circles in dark blue represent the expected duration of the activity (in
minutes) and small right-hand circles in light blue represent the observed duration. The uncoloured rectangle with a dashed
outline represents a step that was skipped. The figures in brackets are the percentages of clients receiving or not receiving

the step.

Other tabs of the dashboard system
allow users to examine additional com-
parison points, including: a side-by-side
comparison of the care delivery process-
es at two selected facilities; a breakdown
of costs and cost drivers for individual
interventions at a selected facility; and
detailed personnel cost information, in-
cluding variation in capacity cost rates.
Comparisons of the frequency, duration
and costs of steps in provision of ART at
two health centres in Uganda are shown
in Fig. 5, Fig. 6 and Fig. 7. The figures
show consultations and counselling oc-
curred more frequently at Bondo health
centre, but time interaction between
providers and clients was greater at
Kiyumba health centre. On balance, the
costs were similar.

Discussion

We found that activity-based costing
and management can be implemented

on a wide scale using a rigorous ap-
proach to cost accounting if certain
elements are in place, such as: strong
implementation partners; data collectors
who are trained over a 1-week period to
use standardized data collection forms;
significant supportive supervision; and
ongoing oversight from steering com-
mittees. Given that the activity-based
costing and management operations
in Uganda and the United Republic of
Tanzania are baseline efforts, we expect
the full potential of this operation will
be realized in the next 2-3 years. In the
interim, these data offer several key
insights.

First, consistent with the litera-
ture,”?* we observed that the costs of
HIV services were largely driven by
consumables. This finding underscores
the importance of a stable supply
chain, secure storage and distribution
mechanisms, and ongoing subsidies to
ensure affordability for clients.” Human
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resources, the second-largest cost driver,
varied considerably in terms of tasks and
time commitments, from one facility to
the next. This finding provides a starting
point for discussing standardization and
best practices at different levels of care
within the countries” health systems.
Second, process maps shed light on the
composition of existing care delivery
pathways, including departures from
expected procedures. Both facility ad-
ministrators (for example, chief medical
officers) and government officials have
indicated the importance of document-
ing such departures to inform initiatives
to improve clinical quality.”® However,
the maps shown in our study are only
illustrative. A comprehensive overview
of the process maps generated in our
study is given in a previous report.”
Third, health ministries and government
agencies were enthusiastic about using
the online key performance indicator
system to gather and share information
on variations in service delivery from
facility to facility and region to region.

Two main challenges were noted
with activity-based costing and man-
agement: direct observation of patients
is onerous, and it can be difficult to
ensure patient privacy during consul-
tation. To manage the first issue, time
schedules were extended at each facility
to allow adequate time for data collec-
tion. To protect patient privacy, data
collection teams also devised work-
around systems: for example, remain-
ing outside consultation rooms until
the end of the consultation and then
speaking with the provider to gather
relevant information (for example, use
of equipment).

On a conceptual level, the compre-
hensive scope of activity-based costing
and management operations risked
disengagement of facility administra-
tors in the dissemination phase of this
work, as individual facilities were only
a small part of the overall exercise. To
counteract this problem, implementa-
tion partners held follow-up conversa-
tions with the leadership of individual
facilities, in which process maps, cost
estimates and other clinical informa-
tion were shared. Furthermore, as part
of a broader learning collaborative,
the activity-based costing and man-
agement initiative has held regional
meetings on a roughly 6-monthly
basis, which brought together stake-
holders from different countries to
share lessons learned and applications
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Fig. 4. Wait times for services for antiretroviral therapy, by region, United Republic of Tanzania, 2020

Region
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Mwanza (71 patients)

Njombe (81 patients) —

Kagera (47 patients) —

All (544 patients) —

Mean (95% Cl) Median (IQR)
15(11-19) 8(3-18)
30(23-37) 16 (8-41)
24(18-31) 12(1-29)
S 36 (24-48) 16 (9-40)
45 (33-56) 35 (3-66)
25(17-32) 12(3-34)
26 (17-34) 11(5-35)
28(25-31) 13 (4-38)

Cl: confidence interval; IQR: interquartile range.

T
8 27 64 125
Wait time, in minutes

T 1
216 264

Notes: Boxplot whiskers show minimum and maximum values; the lower value of the box represents the 25th centile, the mid-line represents the 50th centile and the upper value represents
the 75th centile. Blue circles represent mean values and blue whiskers represent 95% Cl of the mean. Each black dot represents a client directly observed through time-driven activity-based

costing, as well as their corresponding wait time in minutes.

Fig. 5. Percentage of clients receiving each step in service delivery of antiretroviral
therapy at two health centres, Uganda, 2020
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mm Kiyumba health centre (n = 32 patients)

mm Bondo health centre (1= 21 patients)

Note: Bondo is a small health centre in Uganda, while Kiyumba is a medium-sized health centre.

of this work. These dissemination ef-
forts have helped ensure sustainability
of the initiative. Similarly, ministries
of health and finance have considered
routine intervals in which to re-do

632

time-driven activity-based costing,
using the same set of training and
data collection materials to ensure
consistency of quality and informa-
tion over time.

As noted earlier, the next 2-3 years
will be a turning point for activity-
based costing and management, over
which progress and re-aligned invest-
ments will be charted and discussed.
Equally, implementation of time-driven
activity-based costing on a routine basis
will require its integration into health
management information systems such
as DHIS2. Alternatively, countries will
need to establish a new information
system structure specific to this effort.

We note four limitations of our
study, which governments that are
thinking of participating in the activ-
ity-based costing and management
initiative may consider. First, while
time-driven activity-based costing can
identify inefficiencies within health
systems — such as client wait time or
provider idle time - it does not offer a
strategy to solve these problems. Rather,
it provides relevant background for
considering reforms within the health
system. Second, the activity-based cost-
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Fig. 6. Mean duration of each step in service delivery of antiretroviral therapy at two

health centres, Uganda, 2020
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Medical dispensing
Consultation

Vital signs measurement

Registration

a particular service. However, linking
these inputs to outcomes such as client
morbidity and mortality would require
more robust longitudinal monitoring
systems. Third, some aspects of data
gathering for time-driven activity-based
costing, such as work hours of person-
nel, were self-reported and therefore
may be influenced by social desirability
bias. Lastly, we did not estimate the cost
of implementing time-driven activity-
based costing operations, which could

T T T T T
0 2 4 6 8 10 12 14

Mean duration per client (minutes)

mm Kiyumba health centre (n = 32 patients)
mm Bondo health centre (1 =21 patients)

HIV: human immunodeficiency virus.

Note: Bondo is a small health centre, receiving 20-249 HIV patients per month, while Kiyumba is a

medium-sized health centre, receiving 250-1249 patients per month.

618 2 be relevant for countries considering
the financial feasibility of participating
in this initiative.

To conclude, the activity-based
costing and management initiative has
provided new information for countries.
This information will allow govern-

ments to examine their investments in

Fig. 7. Mean cost of each step in service delivery of antiretroviral therapy at two health

centres, Uganda, 2020

Counselling

Medical dispensing
Consultation

Vital signs measurement

Registration

combatting HIV by observing the actual
consumption of resources by individual
clients, across hundreds of clients and
dozens of facilities. The success of this
initiative to date reflects a strong com-
mitment by country governments and
partner institutions to ensure high-
quality care for all people living with
HIV. 1
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Résumé

Coiit des services de prise en charge du VIH en Ouganda et en République-Unie de Tanzanie

Objectif Analyser I'allocation des ressources et les colts liés a la
fourniture de services de prise en charge du virus de l'immunodéficience
humaine (VIH) en Ouganda et en République-Unie de Tanzanie.
Méthodes Nous avons utilisé un systeme de calcul des codts par
activité piloté par le temps (TDABC), pour identifier les ressources
consommeées et les colts engendrés par cing services de prise en
charge du VIH en Ouganda et en République-Unie de Tanzanie: le
traitement antirétroviral (TAR); le dépistage du VIH et les conseils en
la matiere; la prévention de la transmission de la mere a I'enfant; la
pratique volontaire de la circoncision masculine médicalisée; et enfin,
la prophylaxie préexposition.

Résultats Des équipes déployées dans chaque pays ont mené
un calcul des colits par activité piloté par le temps aupres de 1119
adultes en Ouganda et 886 adultes en République-Unie de Tanzanie.
En Ouganda, les cots de prestation des services étaient compris
entre 8,18 dollars américains (USD) par visite de dépistage du VIH et
de conseils en la matiere, et 43,43 USD pour un TAR (sur les patients

chez qui la charge virale a été supprimée). En République-Unie de
Tanzanie, ces colts variaient entre 3,67 USD par visite de dépistage du
VIH et de conseils en la matiére a 28,00 USD pour la pratique volontaire
de la circoncision masculine médicalisée. Dans les deux pays, les
consommables représentaient le principal facteur de co(t, avec plus
de 60% des dépenses. Les schémas de procédure ont montré que,
dans les deux pays, I'enregistrement, la mesure des signes vitaux, la
consultation et I'administration du traitement constituaient les étapes
les plus fréquentes chez les patients faisant I'objet d'un TAR.

Conclusion Il est possible d'établir un dispositif longitudinal rigoureux
pour suivre les investissements réalisés dans les services de prise en
charge du VIH, qui inclut des milliers de patients et de nombreux
établissements dans différents endroits fortement touchés par le
VIH. Limplication constante des partenaires de mise en ceuvre et la
standardisation des formations et instruments de collecte des données
se sont révélées essentielles a la réussite de ces démarches.

Pesiome

Pacuet croumocTu ycnyr no 6opb6e c BUY B 06beaunHeHHo Pecny6nvike TaH3aHuu 1 YraHae

Llenb OueHunTs pacnpeaeneHvie pecypcoB v pacxofbl, CBA3aHHbIE
C OKa3zaHveMm ycnyr no sleyeHuto Brpyca MmMMyHoaeduumTa
uenoseka (B/Y) 8 O6beanHeHHoM Pecnybnvike TaH3aHWM 1 YraHge.
MeTtoabl [Ina onpepeneHna notpebnaemblx pecypcoB 1 3aTpat
Ha okasaHue nATn ycnyr no 6opbbe ¢ BUY B ObbegnHeHHON
Pecnybnvike TaH3aHWM 1 YraHae: aHTUPETPOBMPYCHOV Tepanum (APT),
TecTMpoBaHMA Ha BMY 1 KoHCynbTMpOBaHWA, NPOPUAAKTIKN
nepenauv MHGeKUUM OT MaTepu pebeHKy, JOOPOBONBHOIO
MeIVLMHCKOro 0Bpe3aHIna KpaiiHel nnoTuy MyKUMH 1 IOKOHTaKTHOW
NPOOUNAKTUKM — UCTOMNb30BaNCA METOA KanbKyNsaUMmM PacxoAoB
3a Npowv3BefieHHbIe BUAbI AeATENbHOCTH, OCHOBAHHbIM Ha yueTe
BpEMeHN.

Pesynbratbl [pynnbl, paboTatoline B pa3Hbix CTPaHax, NpoBeu
KanbKynaLmio pacxofoB 3a Npov3BefeHHbIe BUAbl JeATeNbHOCTY
Ha OCHOBE BPEMEHHOW aKTMBHOCTM C yyacTnem 886 B3pOC/bIX B
ObbeanHerHon Pecnybnvike TaHzaHuy 1 1119 B3pocnbix B YraHge.
B YraHge ctoMmocTb ycnyr Bapbuposanach ot 8,18 gonn. CLA
3a BM3WUT Npu TeCcTnpoBaHum Ha BUY n KoHCynbTMpOBaHMM [O
43,43 ponn. CIWA 3a APT (ana knueHToB, y KoTopbix BMY Obin
nogaener). B O6veanHeHHon Pecnybnmke TaHaaHWM 3TV pacxogl
BapbMposanucs ot 3,67 gonn. CLUA 3a BU3WUT AnA TeCTMPOBaHVA Ha
BY v koHcynsTposaHua ao 28,00 gonn. CUIA 3a nobpososnbHoe
MeanUMHCKoe obpesaHune KpaiHeln nuotv y My>KuvH. B obenx
CTpaHax OCHOBHbIM GAaKTOPOM MOBbILIEHMA PACXOAOB ObinK
pacxofdHble MaTepuanbl, Ha JOMO KOTOPbIX MNPUXOAMNock bonee
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60% 3aTpat. TexHonornyeckme KapTbl NPOAEMOHCTPUPOBANN, YTO B
obevix CTpaHax perncTpauma, M3mepeHue Xn3HeHHbIX NoKasaTenen,
KOHCYNbTaLWIA 1 Bblaua iekapcTB — 37O Te 3Tarbl, KoTopble Havbonee
4aCTO BCTPEYAIOTCA Y KNMEHTOB, Nony4aloLmnx APT.

BbiBog Co3faHue CTporov NpOAOIbHOW CUCTEMBI OTCIEXMBAHWA
MHBECTULMIA B OKa3aHue ycnyr no 6opbbe ¢ BVY, oxsaTbiBatoLLen
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TBICAUM KIMEHTOB U MHOXECTBO YUPEXAEHWI, BNOMHE AOCTVKIMO
B Pa3/IMUHbIX CTpaHax C BbICOKOW 3abonesaemocTbio BAY.
MocnepoBaTenbHoe yyacTve NapTHEpPOB MO peanusaunn
MEPONPUATHIA, CTaHAAPTU3MPOBAHHbIE MHCTPYMEHTLI O0yUeHUA 1
cbopa flaHHbIX OKa3anucb KparHe HeOOXOAVMbIMY ANA KX YCMELWHOro
npoBeaeHns.

Resumen

Costes de los servicios por VIH en Uganda y en la Repiiblica Unida de Tanzania

Objetivo Analizar la asignacion de recursos y los costes asociados a la
prestacion de servicios por el virus de la inmunodeficiencia humana
(VIH) en Uganda'y en la Republica Unida de Tanzania.

Métodos Utilizamos los costes basados en el tiempo invertido por
actividad, con el fin de determinar los recursos consumidos vy los
costes de la prestacion de cinco servicios por VIH en Uganda y en la
Republica Unida de Tanzania: terapia antirretroviral (TAR); pruebas y
asesoramiento sobre el VIH; prevencion de la transmision de madre a
hijo; circuncision médica masculina de caracter voluntario y profilaxis
previa a la exposicion.

Resultados Los equipos fundados en el pais se encargaron de analizar
los costes basados en el tiempo invertido por actividad con 1119
adultos en Uganda y 886 adultos en la Republica Unida de Tanzania.
En Uganda, los costes por la prestacion de servicios oscilaron entre
8,18 ddlares estadounidenses (USD) por visita destinada a pruebas y
asesoramiento sobre VIH, y 43,43 USD por TAR (para clientes en los que
se habfa erradicado el VIH). En la Republica Unida de Tanzania, estos

costes estuvieron comprendidos entre 3,67 USD por visita destinada a
pruebas y asesoramiento sobre VIH, y 28,00 USD por circuncision médica
masculina de caréacter voluntario. En ambos paises, los consumibles
fueron los principales generadores de costes, representando méas del
60% del gasto. Los mapas de procesos mostraron que en ambos pafses
elregistro, la medicién de las constantes vitales, asi como las consultas y
la dispensacion de medicacion fueron los pasos que mas se repitieron
entre los clientes con TAR.

Conclusion Implantar un sistema riguroso y longitudinal para realizar
un seguimiento de las inversiones en servicios por VIH, lo que engloba
a miles de clientes y numerosas instalaciones, es algo que se puede
lograr en aquellos centros con una elevada incidencia de VIH. Quedo
demostrado que el compromiso constante de los socios encargados
de la implementacién, asi como la existencia de instrumentos
estandarizados de formacion y de recopilacion de datos resultaban
esenciales para el éxito de estos ejercicios.
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